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Objective: To evaluate the effect of colostomy on bowel function and quality of life (QoL) in individuals with spinal
cord injury (SCI).
Design: Cross-sectional descriptive study.
Setting: Department for Spinal Cord Injuries and Departments of Gastroenterology and Radiology,
Rigshospitalet.
Participants: Eighteen individuals with SCI and a colostomy performed post injury, 12 males, 6 females, 8 with
tetraplegia and 10 with paraplegia. Median age at time of study was 49.9 years, years since lesion was 3–56
years, and time since colostomy was performed 0.5 to 20 years.
Interventions: Questionnaires and measurement of gastrointestinal transit time (GITT).
Outcome measures: Retrospective data collection from patient records, a questionnaire on bowel management
pre and post colostomy, quality of life (QoL) by SF-36, and GITT.
Results: Seventy-two percent significantly reduced their use of time on bowel emptying after the colostomy. All
but one reported being content with the colostomy. Thirty-nine percent reported one or more problems related to
the colostomy. Seventy-five percent had a GITT within normal range for able-bodied populations. When
disregarding the physical component, QoL was not significantly lower in the total study group compared to a
Danish norm group, but significantly lower when compared the subgroup of persons with tetraplegia.
Conclusion: A colostomy reduces the time necessary for bowel management. The majority of individuals with
SCI and a colostomy did not perceive bowel management as being a problem. The results indicate that
colostomy is a favourable option for individuals with SCI, who spend long hours on bowel management and
for whom non-invasive procedures did not improve the situation enough.
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Introduction
Persons living with spinal cord injury (SCI) have the
onerous and time-consuming task of bowel manage-
ment, and also periodically develop complications
requiring interventions ranging from taking extra laxa-
tives to surgery. The risk for complications is related
to opioid1 and anticholinergic use2 and aging.3,4 The
problems related to bowel management are due to neu-
rogenic bowel dysfunction resulting from SCI and
includes faecal incontinence and difficulty with

evacuation.5–12 In a study by Menter et al.13 including
221 long-term spinal cord injured, 42% reported consti-
pation, 35% gastrointestinal pain, and 27% complained
of bowel accidents. A previous study on128 patients with
SCI by Harari et al.14 showed that 73% had megacolon
and 52% of these had associated radiological consti-
pation. Megacolon was in that study defined as
colonic dilatation of >6 cm in one or more colonic seg-
ments. Krogh et al.15 reported that 42–95% of patients
with SCI suffer from constipation and that faecal incon-
tinence is experienced by 75%. The complications with
bowel management may influence daily activities and
lifestyle, which may lead to social isolation. Glickman
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et al.6 earlier concluded that “bowel function is a major
physical and psychological problem in spinal cord
injured patients.” In a Danish study,16 39% of the
patients with SCI reported that colorectal problems
had some or major influence on social activities or
quality of life (QoL) and when asked to compare
bowel complaints with bladder and sexual difficulties
30% regarded colorectal dysfunction as a greater
problem than bladder and sexual dysfunction. Another
study concerning QoL and traumatic spinal cord
injury17 showed that several medical complications
including bowel problems were associated with lower
QoL. Lynch et al.18 concluded in a review on bowel dys-
function, that despite improved colonic motility and
appropriate bowel management, some SCI patients
have ongoing bowel problems and there is a need for
further research into this topic.

A review by Simpson et al.19 examined studies, that
directly surveyed people with SCI to ascertain their
health priorities and life domains of importance and
found bowel to be one of the priorities and domains
of importance. In rare cases individuals with SCI have
a colostomy performed. There are no exact estimates
available in the literature.

The aim of this study was to obtain and compare data
on bowel management together with measurement of
gastrointestinal transit time (GITT) and QoL in a
group of individuals with SCI, who currently have a
colostomy, which was performed after their SCI.
Collection and comparison of all these data on the
same group of individuals is to our knowledge unique.

Methods
The material consisted of individuals with SCI in
contact with the Department for Spinal Cord Injuries
(DSCI), and who had a colostomy performed after the
SCI. Twenty-five individuals fulfilled the inclusion cri-
teria at the time of the study. They were contacted by tel-
ephone and informed about the project and 18 accepted
to participate in the project. The SCIs of the participants
incurred between 1945 and 1995. 12 were males and 6
females, 8 had tetraplegia and 10 had paraplegia.
Fifteen participants were American Spinal Injury
Association Impairment Scale (AIS) A, one AIS C
and two AIS D.20 Mean age at the time of the study
was 49.9 years (range 37–72 years). Mean time since
SCI was 20.9 years (range 3–56 years) and mean time
since colostomy was 6.9 years (range 6 months–20
years).

Retrospective data were retained from medical files.
Further, an interview was conducted in relation to the
regular follow-up of the participants including a

questionnaire concerning bowel management pre- and
post-colostomy (Table 2). In addition a QoL evaluation
was performed using the Medical Outcomes Study
Short Form 36 (SF-36) Health Survey.21

SF-36 is a validated health related QoL questionnaire
with 36 items, which measures health in 8 different
dimensions. Overall the evaluation can measure a phys-
ical health component and a mental health component.
The Danish version of SF-36 is validated against a able-
bodied Danish norm group of 4084 persons (48% males,
age >16 years),22 thereby enabling a comparison
between the results of this study and normative data.
The same physician performed all interviews.

Finally, the GITT was estimated23 to measure the
colon transit time at the time of the study. The measure-
ment of GITT was performed by ingestion of capsules
with different radiopaque markers daily for 6 days and
on the 7th day an abdominal radiograph was taken.
From the number of markers present in the various
parts of the intestine, the GITT was calculated. The
normal values for GITT in able-bodied populations
using the described method are ≤70 hours for women
and ≤60 hours for men.23

Statistical methods
The χ2 test was used to compare time used on bowel
management pre- and post-colostomy. The unpaired t-
test to compare the QoL data in the colostomy group
with the Danish SF-36 health survey normative data.
Fisher exact test was used to compare individuals with
para- and tetraplegia concerning GITT. The level of sig-
nificance chosen was P< 0.05.

Results
Data on the participants in the study are presented in
Table 1. The lowest lesion was Th12, and no one with
a lower motor neuron bowel. Eleven had a complete
SCI, 17 had a sigmoidostomy and one had a transverse
colostomy.

Table 2 shows the answers of the participants to the
various questions in the interview.

All together, 15 participants reported problems with
bowel management (faecal incontinence and/or consti-
pation) prior to having the colostomy performed.

The indication for having the colostomy performed
was faecal incontinence and/or constipation in 11 of
the participants. Six of the participants had the colost-
omy performed due to pressure ulcers or infection in
perineum or lower abdomen, and one due to rectal
cancer (Table 1).

Concerning daily use of time on bowel management
five participants used the same amount of time pre-
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Table 1 Information of the participants with spinal cord lesion (SCL) regarding gender, neurological level of the SCL, the AIS* grade, the type of colostomy performed, age at the time
of the study, time since colostomy performed, time since SCL, gastrointestinal transit time (GITT) and the reported bowel emptying problems prior to the colostomy and reasons for
having the colostomy. N= 18

Participant
number Sex

Neurological
level of SCL

AIS*
score

Type of
colostomy

Age at the
time of the
study (years)

Time since
colostomy was

performed (years)

Time since
injury
(years)

GITT (hours)
⇑= elevated

Bowel emptying
problems prior to the

colostomy

Reason for having
the colostomy
performed

1 M TH11 A Sigmoidostomy 50.1 0.5 5.6 n/a n/a Pressure ulcer in
perineum

2 M TH10 A Sigmoidostomy 68.4 6.8 56.0 108.0 ⇑ Constipation Ruptured colon due
to constipation

3 M C4 C Sigmoidostomy 68.7 1.0 9.4 n/a Faecal incontinence Fistula in perineum
4 F TH8 A Sigmoidostomy 46.2 7.7 13.2 81.6 ⇑ Constipation Constipation
5 M C4 A Sigmoidostomy 40.3 1.3 6.0 38.4 Constipation and

faecal incontinence
Constipation

6 F C5 A Sigmoidostomy 40.4 3.7 10.8 12.0 Constipation and
faecal incontinence

Faecal incontinence

7 F C1 A Sigmoidostomy 45.7 13.3 17.4 62.4 Constipation and
faecal incontinence

Constipation and
faecal
incontinence

8 F C5 D Sigmoidostomy 45.3 1.2 6.0 7.2 Faecal incontinence Faecal incontinence
9 M TH4 A Sigmoidostomy 43.2 9.7 20.7 120.0 ⇑ Constipation Abscesses in

perineum
10 M TH2 A Sigmoidostomy 37.1 8.2 10.3 12.0 Faecal incontinence Faecal incontinence
11 M C1 A Sigmoidostomy 44.2 0.6 3.5 16.8 Constipation Constipation
12 F TH11 D Sigmoidostomy 69.2 13.6 16.9 0.0 Faecal incontinence Faecal incontinence
13 F C4 A Sigmoidostomy 52.1 20.4 27.0 48.0 Constipation Constipation
14 M TH11 A Sigmoidostomy 72.1 1.1 36.6 19.2 Constipation and

faecal incontinence
Faecal incontinence

15 M Th12 A Transverse
colostomy

55.2 3.0 30.9 43.2 n/a Infections in lower
abdomen

16 M C4 A Sigmoidostomy 68.7 15.2 39.9 67.2 ⇑ Faecal incontinence Rectal cancer
17 M TH4 A Sigmoidostomy 49.6 14.3 22.1 19.2 Faecal incontinence Abscesses in

perineum
18 M TH9 A Sigmoidostomy 67.8 2.3 44.4 36.0 n/a Ulcer in perineum

F= Female; M=Male.
*American Spinal Injury Association Impairment Scale20.
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and post-colostomy and 13 participants significantly
reduced their use of time on bowel management after
the colostomy (P= 0.004). None of the participants
increased the time used on bowel management after
the colostomy (Table 3). Of the five participants with
no change in time used on bowel management pre-
and post colostomy, three participants had the colost-
omy performed due to other reasons than problems
with bowel management. The latter two had the colost-
omy performed due to faecal incontinence and consti-
pation, respectively.

Regarding the specific problems related to the colost-
omy as reported by the participants, seven participants
reported one or more problems. Two participants
reported having both leakage and skin problem and
additionally odour problems for the one and cosmetic
problems and pain for the other. These two participants
both mentioned having a parastomal hernia. The
remaining five participants only reported one problem
each.

Concerning perception of bowel management post
colostomy as being a problem, 16 participants answered

Table 2 Questionnaire concerning bowel management pre- and post-colostomy

1. Please describe your bowel emptying prior to the colostomy
______________________________________
2. What was the reason for having the colostomy?
______________________________________
3. Presently, how much time do you use on bowel management daily? N= 18
□ 0–15 min n= 13 (72%)
□ 16–30 min n= 2 (11%)
□ 31–60 min n= 3 (17%)
□ 61–120 min n= 0
□ More than 120 min n= 0
4. Pre colostomy, how often did you perform bowel management? N= 18
□ 0–2 times a week n= 1 (6%)
□ 3–7 times a week n= 13 (72%)
□ More than 7 times a week n= 4 (22%)
5. Pre colostomy, how much time average did you use on bowel management daily? N= 18
□ 0–15 min n= 3 (17%)
□ 16–30 min n= 3 (17%)
□ 31–60 min n= 3 (17%)
□ 61–120 min n= 5 (28%)
□ More than 120 min n= 4 (22%)
6. Are there any problems with the colostomy? N= 18
□ Leakage problems n= 2 (11%)
□ Skin problems n= 3 (17%)
□ Odour problems n= 2 (11%)
□ Cosmetic problems n= 1 (6%)
□ Pain n= 3 (17%)
□ Emptying problems n= 0
□ Function problems n= 1 (6%)
7. Do you perceive bowel management with a colostomy as being a problem? N= 18
□ Yes n= 2 (11%)
□ No n= 16 (89%)
8. When comparing your bowel management prior to the colostomy, how is your bowel management now? N= 17
□ Better n= 16 (94%)
□ Unchanged n= 0
□ Worse n= 1 (6%)
9. If possible would you prefer reversing the colostomy? N= 18
□ Yes n= 1 (6%)
□ No n= 17 (94%)
10. Would you have preferred to have the colostomy performed earlier? N= 18
□ Yes n= 12 (67%)
□ No n= 6 (33%)
11. Do you have concerns about longer transportation in relation to bowel management? N= 18
□ Yes n= 3 (17%)
□ No n= 15 (83%)
12. Are you very dependent on easy access to toilets, when you are not N= 18
□ Yes n= 2 (11%)
□ No n= 16 (89%)
13. Has the colostomy affected your social life? N= 18
□ Yes n= 10 (56%)
□ No n= 8 (44%)
If Yes, please describe _______________
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“no” to the question. The remaining two participants,
both males, one having paraplegia with a transverse
colostomy and the other tetraplegia with a sigmoidost-
omy both annotated the answer. The participant with
paraplegia reported that the colostomy was unnatural
and that he never expected to come to terms with it.
The participant with tetraplegia reported noise from
the sigmoidostomy as an explanation.
The participants were also asked to evaluate bowel

management at the time of the project, compared to at
the initial discharge from DSCI and 17 participants
reported that bowel management currently was better
than at discharge. One only found the function to be
worse compared to initially. This participant
(Participant number 3) reported that bowel manage-
ment was not a problem prior to the colostomy, which
was performed due to a fistula in perineum. The partici-
pant only had the colostomy performed one year prior
to the present study and would not prefer reversing the
colostomy if possible at the time of the study.
All but one answered “no” when asked if they would

prefer to have the colostomy reversed, if possible. The
participant who answered “yes” to reversion of the
colostomy if possible, had the colostomy performed due
to infection in the colon and did not have any bowel man-
agement problems prior to the colostomy. Furthermore,
12 participants reported at the time of the study that
they would have preferred the colostomy/this treatment
option had been offered at an earlier stage.
Fifteen participants reported not being concerned

about bowel management, when they had to be trans-
ported over long distances. Of the three participants,

who reported concerns when transported over long dis-
tances, two participants elaborated their answers and
noted their concerns being (1) nervousness of possible
leakage and (2) need for time and place to change the
bag.
Sixteen of the participants claimed not to be very

dependent on easy access to toilets when not at home.
Nine of the participants reported that the colostomy

had a positive influence on their social life in relation
to travelling more, seeing more people and saving time
on bowel management, while eight did not report any
influence on their social life and one reported a negative
influence on social life due to limitations in how to
dress, when need of hiding the colostomy (Participant
number 15).
When comparing the scores from the QoL evaluation

(SF-36) of the participants in this project with a able-
bodied group of Danish individuals, the individuals
with SCI and colostomy scored significantly lower con-
cerning the physical health component (P< 0.0001)
both as a whole group, and when divided by sex as
well as when divided by paraplegia and tetraplegia
and compared separately. Concerning the mental
health component there was no statistically significant
difference between the participants as one group or
divided by gender and the able-bodied Danish group
(P= 0.08). When dividing the participants by paraple-
gia and tetraplegia, the tetraplegic group scored signifi-
cantly lower than the able-bodied Danish group
concerning mental health component (P= 0.04),
which was not the case for the paraplegic group (P=
0.56). It is important to be aware that these results are

Table 3 Answers to questions concerning time spend on bowel management pre- and post colostomy at the individual level.N= 18

Participant
number

Pre-colostomy Post-colostomy

How often did you perform bowel
management per week?

How much time average did you use on
bowel management daily?

How much time do you use on
bowel management daily?

1 3–7 times 0–15 min 0–15 min
2 3–7 times 16–30 min 0–15 min
3 3–7 times 16–30 min 0–15 min
4 3–7 times >120 min 0–15 min
5 3–7 times 31–60 min 0–15 min
6 3–7 times 61–120 min 0–15 min
7 0–2 times >120 min 0–15 min
8 >7 times >120 min 0–15 min
9 3–7 times 61–120 min 0–15 min
10 3–7 times 16–30 min 16–30 min
11 >7 times >120 min 31–60 min
12 >7 times 61–120 min 0–15 min
13 3–7 times 0–15 min 0–15 min
14 >7 times 61–120 min 16–30 min
15 3–7 times 0–15 min 0–15 min
16 3–7 times 31–60 min 31–60 min
17 3–7 times 61–120 min 31–60 min
18 3–7 times 31–60 min 0–15 min
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based on a very limited number of participants in the
paraplegic and tetraplegic groups, 8 and 10 participants
respectively.

The GITT examination was performed in 16 of the 18
participants (Table 1). Of these, 15 participants had a
sigmoidostomy and one participant had a transverse
colostomy. Twelve participants, including the partici-
pant with transverse colostomy, had GITT within
normal range for able-bodied populations. Two partici-
pants exceeded the normal range of GITTwith less than
12 hours and the remaining two participants exceeded
the normal range with more than 48 hours (Table 1).

Three of the four participants having GITT outside
the normal range, all reported constipation as bowel
emptying problem prior to the colostomy. The latter
participant had faecal incontinence and the colostomy
was performed due to rectal cancer.

All together five participants reported constipation
prior to the colostomy, of these three participants had
GITT outside normal range post colostomy.

When comparing the GITT results between individ-
uals with paraplegia and tetraplegia concerning
number of individuals within and outside normal
range, there was no significant difference between the
two groups (P= 0.58).

Discussion
Previous studies have shown that bowel function often is
affected after an SCI.5,6,10,18 Krogh et al.15 showed, that
SCI results in severely prolonged colonic transit times in
the acute and chronic phase. In the chronic phase of SCI
GITT was found to be 3.93 days for supraconal lesions
and 3.61 days for conus medullaris or cauda equine
lesions. Leduc et al.24 compared colon transit time
(CTT) in patients with SCI to a population of individ-
uals without SCI and found a significant increase in
total CTT and segmental CTT of the right and left
colon in the group of SCI patients. In this study we
investigated GITT after the colostomy was established.
Twelve participants in the present study had a GITT
within normal range after the colostomy. This finding
could be due to the colostomy and may contribute to
why the majority of the participants reported not per-
ceiving their present bowel management as being a
problem. The only proof for this would be improve-
ments in pre- and post-colostomy GITT measured in a
cohort of patients undergoing colostomy.

Of the five participants reporting constipation prior
to the colostomy, three participants had a GITT
outside normal range post colostomy. This could indi-
cate that bowel management problems prior to colost-
omy predict prolonged GITT after colostomy.

A study by Media et al.25 showed that radiographi-
cally determined GITT may be useful for comparison
of groups of patients with SCI, but of limited value for
clinical decision-making in individual patients.

When reading other studies concerning CTT in indi-
viduals with SCI different strategies are used to
measure CTT. Leduc et al.24 used in their study on
CTT after SCI the Chaussadés technique. This tech-
nique implies ingestion of 20 radiomarkers per day for
three days and an abdominal radiograph done on the
fourth and seventh day and sometimes on the tenth
day, if there were visible markers on the seventh day.
The patients had an average of 2.3 abdominal radio-
graphs done in the study.

In the study by Safadi et al.26 radiomarkers were also
used. Initially the first 16 patients ingested 20 radiopa-
que markers consisting of size 16F Silastic nasogastric
tubes cut in segments 3-mm thick and mixed with break-
fast food. Abdominal radiographs were obtained at 24-
hour intervals until all markers were evacuated, or until
7 days had passed. The method to evaluate CTT was
slightly modified over the course of the study towards
only two abdominal radiographs altogether for each
patient.

In the present paper the method we used was selected,
because the patients only needed to have a single
abdominal radiograph done. Presumably more radio-
graph examinations would provide a more precise
result for the CTT, but given the fact that GITT
measurement was an additional examination, that the
patient did not need in the regularly follow-up, it was
important to minimize the amount of X-ray for each
patient.

Obviously it would have been very interesting if GITT
also had been measured in the participants in the present
study before the colostomy procedure. Unfortunately
this was not the case.

The significant decrease found in time spent on bowel
care after a colostomy is similar to the results of other
studies.26–32

Altogether 7 participants in our study reported having
one or more problems with the colostomy as seen in
Table 2. The figures of each subgroup are not insignifi-
cant but not as pronounced as in the study by Coqgrave
et al.,28 which found a higher proportion of participants
reporting problems in each subgroup compared to the
present study. Still both studies showed high satisfaction
with the colostomy and only a limited number of partici-
pants would prefer the colostomy reversed, if possible.

In the present study QoL was assessed with SF36,
which has been shown to be a valid instrument, which
should be considered for use in SCI QOL studies.33

Hansen et al. QOL after colostomy in individuals with SCI

The Journal of Spinal Cord Medicine 2016 VOL. 39 NO. 3286



In SF 36 QoL is described by both a physical and a
mental component.21 As expected the participants in
the present study did score significantly lower than the
able-bodied Danish group concerning the physical com-
ponent, presumably due to the physical disability of the
participants. But concerning the mental component
either the total group of participants, or when divided
by gender and the paraplegic subgroup did score signifi-
cantly lower than the able-bodied Danish group. Only
the tetraplegic subgroup scored significantly lower
than the able-bodied Danish group. It is important to
note, that the two subgroups only consisted of 8 and
10 participants respectively, a very limited number
with which to calculate statistics.
Though possible in SF 36, it is not appropriate in the

present study to compare within groups of age due to the
very limited number of participants in each age group.
In accordance with our results Haran et al.34 showed a

lower score in the physical component summary (PCS)
of spinal cord injured compared to the general popu-
lation, but unexpectedly higher mental component
summary scores (MCS).
Westgreen et al.17 showed no difference in QoL

assessed by SF 36, when comparing the 4 subgroups:
complete and incomplete, paraplegic and tetraplegic.
Our results are partly in accordance to several pre-

vious studies, which have shown that colostomy
improves QoL in individuals with SCI.26,27,30,31,35

In contrast Randall et al.36 showed that QoL was not
significantly different between spinal cord injured with
or without colostomy. This is supported by Luther
et al.37 who showed no significant difference in
persons with SCI with or without colostomy concerning
QoL but large numbers of respondents in both groups
reported being very unsatisfied with their bowel care
program.
Being an invasive procedure with possible compli-

cations, a colostomy should only be performed when
properly indicated. Lynch et al.18 reviewed the different
strategies in bowel dysfunction following SCI, and con-
cluded that non invasive procedures are recommended
as primary solutions followed by more invasive pro-
cedures when needed. Another review recommends an
individualized person-centered bowel program, which
may include diet, oral/rectal medications, equipment,
and scheduling of bowel care as primary interventions
in neurogenic bowel dysfunction after SCI.32

Having these recommendations in mind, it is impor-
tant to choose the invasive procedures, when needed.
This is also indicated by 12 of the participants in this
study, who would have preferred the colostomy be per-
formed earlier. This is further supported by other

studies in which the large majority of participants with
a colostomy did report a desire to be offered surgery
earlier.26–29,31

The present study has several limitations, which are
important to take into consideration when evaluating
the results. The number of participants in the study is
limited, as expected when a colostomy is only performed
in a selected group of SCI patients and only when other
less invasive methods have failed or no other alternative
possible. The limited number of participants also
characterizes other papers concerning bowel manage-
ment in SCI individuals. In a review article from
Cochrane Database Systematic Review38 concerning
management of faecal incontinence and constipation
in adults with central neurological diseases, the
authors concluded that it is not possible to draw any rec-
ommendation for bowel care in people with neurological
diseases partly due to the size of trials. This is also one of
the conclusions in the study by Pardee et al.39 which pre-
sents interesting data on bowel management in individ-
uals with SCI but due to the limited number of
individuals in the study living with a ostomy it was
not possible to extrapolate meaningful information.
The method chosen to measure GITT in the present

study included only one X-ray for each participant,
which was important for the safety of the participants,
but might give more imprecise results and be a limit-
ation to the study.
Further retrospective data collection has limitations

as in this study. It would have been interesting if the par-
ticipants had filled out the SF-36 and had the GITT per-
formed prior to the colostomy was established, but that
was not possible.
Concerning QoL it would also have been interesting

to compare the results of the participants in this study
to individuals with SCI without a colostomy addition-
ally to the able-bodied Danish group, but this was not
a part of the present study.
Medical data could be retrieved on all participants,

who accepted to be included in the study and they all
answered the questionnaires in the study. Sixteen of
the participants had the GITT examination done. In
conclusion the data presented can be considered reason-
able representative for the study population.
The present study is important because there is still

remarkable little research in this field as pointed by a
recent review article,40 which found limited evidence
from individual trials in favour of several different treat-
ments, but these findings needed to be confirmed by
larger well designed controlled trials. Further a study
by Anderson investigating the most important functions
to the SCI population in regard to enhancing QoL,
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found that improving bladder and bowel function was of
shared importance to individuals with both paraplegia
and tetraplegia.41

Conclusion
A colostomy reduces the time necessary to bowel man-
agement. The majority of individuals with SCI and a
colostomy did not perceive bowel management as
being a problem. The results indicate that colostomy is
a favourable option for individuals with SCI, who
spend long hours on bowel management and for
whom non-invasive procedures did not improve the situ-
ation enough.
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